Evidence for tissue- and cell-type selective activation of the vitamin D receptor by Ro-26-9228, a noncalcemic analog of vitamin D3.
Our recent studies have shown that the vitamin D analog Ro-26-9228 restores bone mineral density without inducing hypercalcemia in osteopenic rats. Our ex vivo experiments demonstrated that the analog upregulated gene expression in trabecular bone but not in the duodenum of female rats. We examined the mechanism for the tissue selectivity of Ro-26-9228 in Caco-2, a human cell line of intestinal origin, and hFOB, and a human fetal osteoblast cell line. We found that the abilities of Ro-26-9228 and the natural hormone, 1,25-dihydroxyvitamin D(3) (1,25D(3)) to induce VDRE-reporter gene expression in transiently transfected human osteoblasts are similar. In contrast, in Caco-2 cells, Ro-26-9228 induces 40-fold less reporter gene expression than 1,25D(3) does. We also examined the abilities of the vitamin D receptor (VDR)-ligand complexes from these two cell lines to interact with partners of transcription (glucocorticoid receptor-interacting protein, VDR-interacting protein, and retinoid X receptor), in pull-down assays. These assays revealed that 1,25D(3) induces similar levels of interaction of these co-factors with VDR from both osteoblasts and intestinal cells. In contrast, Ro-26-9228 induces significant interaction of VDR from osteoblast cells with these co-factors, but less of VDR from Caco-2 cells. These results suggest that the cellular environment of intestinal cells, unlike that of osteoblasts, represses the ability of VDR-Ro-26-9228 complexes to interact with transcription partners.